In the first three years of a surveillance scheme for susceptibility to This form of laboratory surveillance is feasible and representative; it should be continued to monitor the effect of introducing the measles, mumps, and rubella vaccine.
Introduction
This study of susceptibility to rubella in women of childbearing age began in January 1984 and was motivated by the need to monitor such susceptibility systematically, especially as the Department of Health and Social Security had just begun a campaign to increase rates of immunisation against rubella in this population and in schoolgirls. National surveillance of congenital rubella is affected by problems of late detection and presentation of cases. Serological surveys have previously been conducted on selected populations, such as blood donors and university students,' or local communities, such as general practices.25 We present a summary of the results for the first three years of national surveillance of immunity to rubella. This report complements a more intensive study in eight public health laboratories that covered a smaller population.67 The words susceptibility and immunity are used in this paper to represent absence and presence of antibody to rubella, respectively, although these are not necessarily accurate measures of susceptibility and immunity.
Methods
All NHS laboratories (including public health laboratories) with a serological service for rubella were invited to contribute to a surveillance of immunity to rubella in women of childbearing age. Eighty laboratories responded (72 in England, five in Scotland, two in Wales, and one in Northern Ireland). These included two blood transfusion laboratories that performed a rubella serological service for their regions. All regional health authorities in England were represented.
Six months after the start of the study (January 1984) most of the laboratories had begun reporting. The number of reports settled to 115 000-123 000 a quarter.
Testing for antibodies to rubella was performed routinely in all pregnant women, even those already known to be seropositive. smaller decrease, from 4-2% (1887/44420) to 3 0% (2890/96 532) but had a lower overall susceptibility to rubella. Trends for both groups were broadly similar, the greatest decrease occurring during the first to third quarters of 1984 *Correlation of -0-51 of regional distribution of susceptibility to rubella with regional distribution of uptake of rubella vaccine (p=0035).
though susceptibility remained higher overall than in all other regions. The regression line of susceptibility over time for pregnant women (fig 2) showed that the overall decrease in susceptibility in the four countries was fairly uniform. Although the rate of fall was somewhat lower in Scotland than in the other countries, Scotland had the lowest susceptibility overall.
The regional distribution of susceptibility among pregnant women aged 15-19 showed a significant correlation of -0 51 (p=0 035) with the regional distribution of rates of uptake of rubella vaccine in schoolgirls (table III) .
AGE DISTRIBUTION OF SUSCEPTIBILITY
During the study susceptibility to rubella in pregnant women was lowest (3 1%) in women aged 25-29, lower even than in women aged 15-19 (3 5%); otherwise susceptibility generally increased with age, reaching 6 0% in those aged [40] [41] [42] [43] [44] (table IV) . The regions followed a similar pattern, except that in the Thames regions more than 5% of the women aged 15-19 were susceptible. Susceptibility increased during the study in women aged 40-44 and decreased in all the other age groups, most steeply in women aged 15-19 and 30-34 (fig 3) .
CHANGES IN METHODS OF TESTING
Several laboratories changed their method of testing or the thresholds used during the study, but this could have been the cause of declining susceptibility in only BMJ VOLUME 297 three. These changes were not reflected in either regional or national data. The rate of susceptibility to rubella for a region was significantly negatively correlated with the rate of uptake of rubella vaccine in schoolgirls in the region during 1983-6. A similar regional disparity in rates of uptake has been found when vaccination first began and was attributed to local awareness campaigns.8 Uptake of vaccine in independent schools was reported to be poor.8 Perhaps a larger proportion of these schools in the south east contributes to the higher susceptibility rates detected in these regions.
That the susceptibility rates were lower in women aged 25-29 probably reflects postnatal immunisation against rubella as well as the efforts of many authorities to immunise women who have not been immunised as schoolgirls. Only data on parity, which we were not able to collect, can distinguish between the two. The higher susceptibility rates in older women can probably be explained by their having missed out on rubella vaccination at school, where routine vaccination began in 1970, and in their early childbearing years. The trends in age distribution are consistent with decreasing susceptibility to rubella and with improving vaccination rates. Despite the proportion of susceptible 15-19 year olds in the Thames regions being as high as 6 0% (compared with the national average of 3 5%) susceptibility in this age group seemed to be decreasing at about the same rate as the national average. Nevertheless, this study suggests that the four Thames regions are not performing as well as the other regions and need to re-examine their strategy for vaccination against rubella.
As this study did not start until 1984 the results cannot show whether the rubella vaccine campaign has effected a decline in susceptibility to rubella or whether the patterns seen continued an earlier trend. Although local studies in Manchester showed that the campaign boosted requests for serotesting from women for only three months,6 our findings of a steady overall decline in susceptibility to rubella in women is encouraging and suggests that there is an underlying trend due to more than a campaign.
Since routine vaccination was introduced in 1970 susceptibility in all women has steadily decreased from an initial level of 15-20%. Our finding of an overall rate of 3 5% suggests that the current vaccination programme against rubella has been fairly successful but that a hard core of women of childbearing age are still susceptible. Some epidemiologists consider that it is not possible to improve greatly on this, and as the strategy for vaccination against rubella is not designed to decrease the natural circulation of rubella virus susceptible pregnant women still have a high risk of exposure to infection. To eliminate circulating rubella virus it has been decided to vaccinate against rubella as well as measles and mumps with the new triple vaccine, which is to be given between the ages of 1 and 2.
The difficulties of monitoring the direct effects of a rubella vaccination programme on the incidence of congenital rubella include incomplete reporting, accuracy of diagnosis, ascertainment of asymptomatic congenital infections, termination of pregnancy for women who have contracted rubella, and delayed reporting. More efficient methods of surveillance are necessary. The results of this study show that the form of laboratory surveillance described in this report is feasible and representative and, together with more intensive studies, laboratory testing67 is probably the most efficient form of monitoring a rubella immunisation programme. The introduction of the combined mumps, measles, and rubella vaccine makes continued monitoring imperative.
We thank the Office of the Chief Scientist, Department of Health and Social Security, for encouragement and for funding this study and Dr C Miller for supplying data from the Manchester Public Health Laboratory. (6 0) Introduction There is considerable debate over what should be chosen as a safe lower limit for blood glucose concentration in the neonatal period. 1-3 Glucose is the principal substrate for cerebral metabolism, and neonatal hypoglycaemia can cause damage to both neuronal and glial cells, resulting in severe handicap or death.i9 Nevertheless, newborn infants have been regarded as fairly resistant to the pathophysiological effects of hypoglycaemia because they often remain asymptomatic at blood glucose concentrations low enough to cause severe symptoms in adults.8'3 Such asymptomatic hypoglycaemia has been claimed to have a good prognosis,' 1418 suggesting that alternative metabolic substrates for the brain may be available in early life.3 To exclude the possibility that asymptomatic and moderate hypoglycaemia may cause persistent adverse effects on neurodevelopment, however, requires large numbers of subjects, and available data do not provide adequate reassurance, particularly in infants born before term, in whom hypoglycaemia is common.'9 20
We examined the incidence and antecedents of low blood glucose concentrations in 661 infants of low birth weight and related the occurrence and persistence of hypoglycaemia to the neurodevelopmental outcome at 18 months after term in 543 survivors.
Subjects and methods
We studied 661 preterm infants who weighed less than 1850 g at birth and survived the first 48 hours of life. Their mean (SD) birth weight was 1337 (315) g, and their mean gestational age was 30 5 (2 7) weeks; those with major congenital abnormalities were excluded. The infants, who were taking part in a large study of feeding conducted at five centres,2' were a major unselected subsample of those for whom plasma glucose monitoring had been planned. Extensive demographic, obstetric, and neonatal data were available.
Weekly plasma samples were taken from the infants and analysed for glucose. In addition, glucose concentrations were determined with reagent sticks every six hours for the first 48-72 hours. Generally, infants with a blood glucose concentration on stick testing below 1 5 mmol/l or with two or more values below 2 0-2 5 mmol/l received a blood test to determine their plasma glucose concentration. All infants requiring intensive care (most of them) were monitored daily for plasma glucose concentration, regardless of the values on stick testing. This daily sampling continued until the infant was clinically stable, often into the second or third week. Only data from the plasma samples are reported in this study; these samples were analysed by the glucose oxidase method. Data from 6808 samples taken on separate days are presented. The study continued until the infants were discharged or weighed 2000 g, whichever occurred first. All infants were studied in the first week; the number still remaining in the study declined with postnatal age, falling to 428, 260, 127, and 59 infants by the third, fifth, seventh, and ninth weeks respectively.
Early feeding practices in the centres were broadly similar. Enteral feeding started before 2 hours in large, well babies, and in ill babies and those not tolerating feeds an intravenous infusion of glucose was established immediately, progressing within 48 hours to an incremental regimen to provide total parenteral nutrition. In four of the units intravenous nutrition was accompanied by minimal enteral feeding as soon as the infant's condition was stable. In one unit (centre B), however, small, sick babies usually had elective
